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1. PURPOSE AND SCOPE

The Shuttle Payload Integration and Cargo Evaluation System (SPICE) is an
interactive FORTRAN computer program, written for the EXEC 8 operating
system on the Univac 1110 computer. SPICE is a flight manifesting tool
for analyzing the feasibility of proposed Shuttle flights. It produces a
'level A" performance analysis, and calculates vehicle and cargo mass
properties. QOutput from SPICE is used in production of the STS Flignt
Assignment Baseline (JSC-13000-X].
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2. SYSTEM OVERVIEW

A central aspect of SPICE is the STS Master Data Base. The STS Master
Data Base is the central repository of data required in the manifesting
process. SPICE has a set of data access routines for performing data
base management tasks. See figure 1-1 for a detailed format of the

- STS Master Data Base.

SPICE is a modular, menu-driven program. It contains six independent

processors which perform specific functions. Each processor references

the data base via the data access routines, and elicits additional input

from the user through the alphanumeric keyboard. The user is prompted for

input so that he knows what is expected of him. However, it is recommended that
inexperienced users refer to this document before proceeding.

2.1 HARDWARE CONFIGURATION

SPICE was written for a Univac 1110 Computer with an EXEC 8 operating
system. It is operated in an interactive mode for remote terminals. It
was designed principally for a Tektronix 4014 or 4015 CRT, which is re-
flected in the display page size and the graphical output. However, the
non-graphical sections of the program can be operated from any teletype-
compatible terminal.

2.2 SOFTWARE CONFIGURATION

The program is written in the FORTRAN V language. The EXEC 8 NTRAN I/0
Processor is used for random-access file manipulation and graphics {is
provided via ISSCO's DISSPLA plotting package.

2-1
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3. USER PROCEDURE

3.1 QVERVIEW

This section of the documentation will describe the purpose of each pro-
cessor and instruct the potential user in its features, pitfalls, and
idiosyncracies. There are several procedures common to all processors
which will be explained first.

3.1.1 MENUS

A menu consists of a numbered list of items, where the user is expected to
select an item. An item is selected by inputting the corresponding number.
The items can be parameters to be used in some process, or an option list
of possible actions which can be taken.

In the case of an option 1ist, the menu becomes a control point. At the
completion of a selected option, the program will normally return to the

menu for another selection. In these cases, the zero item (which can be select-
ed by dinputting a zero or a C/R) will continue execution beyond the province
of the menu or return to a higher level menu.

3.1.2 QUESTIONS

A common method of communication between SPICE and the user is the question.
For example SPICE might print, 'DO YOU WISH TO ADD BALLAST TO CORRECT Y0?

(Y OR N).' The user must answer the question by entering a Y for yes or

N for no. The only other answers that will be accepted are CTRL-A and
CTRL-B (see next section),

3.1.3 CTRL-A and CTRL-B

In the process of execution, it may become necessary to back-up, or pre-
maturely abort a processor. This could happen for example, if the user
selected the wrong flight to be displayed and did not want to go through the
entire flight. Backing up is accomplished by depressing the CTRL key and
either A or B, simultaneously, followed by a C/R. CTRL-A or CTRL-B can be
input any time user input is requested. |
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CTRL-3 backs up to an immediately preceding question or menu. CTRL-B will not
work if any actions taken since the last question are irreversible. CTRL-A
backs up to the next higher level menu.

3.1.4 EXECUTION MODE

Upon entering a processor, the user is asked to select an execution mode.
There are three or four choices, depending on the processor. The execution
mode affects the amount of output produced by SPICE.

3.1.4.1 Normal Mode

The normal mode of execution is selected by entering an 'N'. Users should
select the normal mode most of the time, particularly if unfamiliar with the
program.

3.1.4.2 Fast Mode

By entering 'F' for fast mode, the user will often accelerate execution of
.the processor. However, much of the output produced in the normal mode
will not be available.

3.1.4.3 Debug Mode

Debug mode is designed to be executed by the programmer. It generates
intermediate output for debugging purposes.

3.1.4.4 Batch Mode

Batch mode is available in some processors. It diverts output from the
screen to an external file. Upon completion of execution, the file can be
stored in a data element or output to a line printer.

3.2 SPICE EXECUTIVE

SPICE can be executed from any Univac EXEC 8 compatible terminal. Once the
user has entered his GRUN ;ard, the following sequence will activate SPICE:

QUSE S,PL-L70721*SPICE
BASG,A S.

@XQT S.SPICE
3-2



SPICE begins execution with the message:
WELCOME TO THE SPICE SYSTEM. ENTER DATA BASE NAME OR C/R TO USE
AAAAAAAAAAAAAAA (3-2)

The user should input the Univac 1110 filename that contains the data base
he wishes to use. By entering a C/R, he signifies that he wishes to use
.the write-protected public access data base. Inputting a C/R will result in

DATA BASE IS WRITE-PROTECTED. INPUT PASSWORD IF YOU WISH TO HAVE
UPDATE CAPABILITY. C/R TO CONTINUE IN READ-ONLY MODE. (3-3)
If the user has the authority to update the write-protected data base, he
will have been supplied with the password which he can enter. Continuing
in read-only mode means that data can be read from the data base and dis-
played, but no data base updates will be allowed.

After the data base has been selected, two things can happen. If the input
file does not exist or is not available, SPICE will terminate with an error
message. If the file is successfully assigned, header information will be

read and displayed: ' , .

THIS DATA BASE WAS LAST UPDATED ON NN/NN/NN

MANIFEST ID = AAAAAAAAAAAA

BASELINE REFERENCE NO. = AAAAAAAAAAAA

DO YOU WISH TO INPUT MANIFEST ID AND REFERENCE BOOK NUMBER? (3-4)

The user may enter Y and then input two 12-character alphanumeric strings.
An N answer leads to the SPICE processor menu.

SPICE PROCESSORS
0.  TERMINATE EXECUTION OF SPICE

1 DATA BASE MANAGEMENT

2. SAMPLE PAYLOAD DATA

3. CARGO PLANNING DATA

4 C. G. PROCESSOR

5 REPORT GENERATOR

6. GRAPHICS PROCESSOR

ENTER NUMBER OF MENU SELECTION (0-6)

3-3



3.3 DATA BASE MANAGEMENT PROCESSOR

The Data Base Management Processor is used for displaying, editing, querying
and adding data to the STS Master Data Base. There are five principal types

of data blocks -- Flight Definition Block, Data Dictionary, Baseline Definition
Block, Payload Data Block, and Carrier Data Block. There is a separate
sub-processor for referencing each of these types of data blocks.

The user is first asked to select the execution mode -- normal, fast or
debug. Then the data types menu is displayed.

DATA TYPES
0. RETURN TO SPICE EXECUTIVE

1. BASELINE DEFINITION

2. CARRIER DATA

3. DATA DICTIONARY

4. FLIGHT DEFINITION

5. PAYLOAD DATA |
ENTER NUMBER OF DESIRED DATA TYPE (0-5) (3-F

Upon the selection of a data type, the appropriate subprocessor is called.

3.3.1 BASELINE DEFINITION SUBPROCESSOR

A baseline definition is a list of data items divided into categories. The
data items represent weights and C.G.'S that may or may not be carried on a
specific flight. Figure 3-1 is a typical baseline definition. The subpro-
cessor begins by displaying a list of options.

BASELINE DATA MANAGEMENT OPTIONS

0. RETURN TO DATA TYPES MENU

1. ADD A BASELINE DEFINITION TO THE DATA BASE
2. DELETE A BASELINE DEFINITION

3. DISPLAY/MODIFY A BASELINE DEFINITION

4. LIST ALL BASELINES CURRENTLY IN DATA BASE
§. LIST ALL DATA ITEM NAMES IN DATA DICTIONARY

ENTER BASELINE DATA MANAGEMENT OPTION NUMBER (0-5) (3-7)

3-4
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3.3.1.1 Add a Baseline Definition to the Data Base

To add a new baseline definition to the data base, assign it an identifier.
The baseline identifier is a six character alphanumeric name. Next, input
the number of categories the baseline will contain. SPICE will ask

DO YOU WANT TO HAVE EACH DATA ITEM VERIFIED AS BEING ON THE DATA BASE? (3-3)

If a yes answer is given, the Data Dictionary will be searched after each
data item name is entered. Data items not in the Data Dictionary will not
be accepted.

For each category, a category name and the number of data items to be in the
category must be specified. Each data item name is also entered. The category
names and the data item names are each twenty-four character alphanumerics.

3.3.1.2 Delete a Baseline Definition

To delete a baseline, simply input the appropriate identifier.

3.3.1.3 Display/Modify a Baseline Definition
The appropriate identifier is entered and spice displays

THE CATEGORY NAMES WILL BE DISPLAYED SEQUENTIALLY. FOR EACH ONE,
ENTER CONTINUE, DELETE, OR DISPLAY.
*CONTINUE* WILL RESULT IN NEXT CATEGORY NAME BEING DISPLAYED.
*DELETE*  WILL DELETE THE ENTIRE CATEGORY.
*TABULATE* WILL DISPLAY THE DATA ITEM NAMES FOR THE CATEGORY. (3-9)

Category names will be displayed sequentially, and a response requested. If a
'C' is input, the next category name is displayed. If a 'D' is input, the
category is deleted. If a 'T' is entered, the data item names for the category
are displayed, with the message

ENTER E TO EDIT DATA OR C/R TO CONTINUE.
ANY EDITING MAY INVALIDATE FLIGHTS REFERENCING THIS BASELINE. (3-10)

3-7



If a C/R is input, SPICE cycles to the next category. To edit, item
numbers to be deleted are entered. They may be entered one per line, or
all on one line. For instance, to delete items 1, 3, 5, and 7, one can
enter

>1,3,7,5 or >5,1,7,3

Similarly, item numbers to be replaced will be entered. Data item names
to be added to the category are next entered. Once all existing categories
have been processed, entirely new categories can be added to the baseline.

Editing of baselines should not be undertaken Tightly when flights have

been defined using that baseline. Flights are defined by selecting specific
data items from the baseline. Thus, if item one of category one is deleted,
jtems two through N are moved up a slot. Any flights defined to use item
one will now pick up the wrong item. |

3.3.1.4 List all Baselines Currently jp Data Base

Selection of this option results in a listing of the identifiers for the
baselines defined on the data base.

3.3.1.5 List all Data Item Names in Data Dictionary

See section 3.3.3.5
3.3.2 CARRIER DATA MANAGEMENT SUBPROCESSOR

Each payload references a Carrier Data Block. The Carrier Data Block
contains weights and centers-of-gravity for upper stage motors, cradles,
thermal shrouds and shields. It also contains the geometry required for
locating the payload in the cargo bay. Figure 3-2 is a typical Carrier
Data Block. The menu display for this subprocessor is:

CARRIER DATA MANAGEMENT OPTIONS
0. RETURN TO DATA TYPES MENU
1. ADD A CARRIER DATA BLOCK TO THE DATA BASE
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2. DELETE A CARRIER DATA BLOCK

3. DISPLAY/MODIFY A CARRIER DATA BLOCK

4. LIST CARRIER IDENTIFIERS

ENTER CARRIER DATA MANAGEMENT OPTION NO. (0-4) (3-12)

3.3.2.1 Add a Carrier Data Block to the Data Base

A six character alphanumeric identifier is assigned to each carrier. SPICE
then prompts the user to input each item in the Carrier Data Block. For
instance, item one is

ENTER CARRIER WEIGHT UP > (3-13)

Note thqt weights'are input in units of pounds, distances in units of
inches. Centers-of-gravity are normally input in a coordinate system
relative to the keel. However, for payloads with a single, fixed location
in the cargo bay, the Shuttle coordinate system is expected.

The 'PAYLOAD POSITION FLAG' is one input item. It concerns how the payload
is attached to the carrier. If the payload is attached forward of the
carrier, input -1, If the payload is attached on top of the carrier, input
zero. For aft attachment, input +1.

The 'NUMBER OF LONGERON FITTINGS' actually refers to the number of longeron
attach points to be used along the x-axis. Thus, pairs of longerons having
the same x-coordinate count as one, and a 'PORT-SIDE ONLY' fitting would
also count as one.

After the entire Carrier Data Block is input, it will be displayed and
the data can be edited. See section 3.3.2.3.

3.3.2.2 Delete 2 Carrier Data Block

Carriers are deleted from the data base by entering the carrier identifier.
This will continue as long as identifiers are input. A C/R will return
the program to the menu (3-12).



3.3.2.3 Display/Modify a Carrier Data Block

For a given identifier, the associated Carrier Data Block {s retrieved from
the data base and displayed as in figure 3-2. At this point a C/R will return
the program to the menu (3-12).

To edit the carrier data, the item number to be edited is input, and the pro-
- gram prompts the user for a new value. When editing is complete, the screen
{s erased and the edited data block is redisplayed.

3.3.2.4 List Carrier Identifiers

This option displays a list of all of the carriers currently in the data
base.

3.3.3 DATA DICTIONARY SUBPROCESSOR -

The Data Dictionary contains all items associated with a weight and/or center-
of-grévity, with the exception of payloads and carriers. It includes entire
vehicles, vehicle parts, fluids, and persorinel items. Data items are stored
alphabetically. Figure 3-3 is an example of one page of the Data Dictionary.

The 1ist of options for this subprocessor is

DATA DICTIONARY DATA MANAGEMENT OPTIONS

0. RETURN TO DATA TYPES MENU

1. ADD A DATA ITEM TO THE DATA DICTIONARY

2. DELETE A DATA ITEM

3. DISPLAY/MODIFY A DATA ITEM

4. DISPLAY/MODIFY ALL DATA ITEMS

5. LIST ALL DATA ITEMS ,

ENTER DATA DICTIONARY DATA MANAGEMENT OPTION (0-5) , (3-14)

3.3.3.1 Add a Data Item to the Data Dictionary

A twenty-four character data item name is assigned by the user. SPICE then
requests a weight and center-of-gravity for the item, which are input one
value per line.
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3.3.3.2 Delete a Data Item

The name of each data item to be deleted is input.

3.3.3.3 Display/Modify a Data Item

The name of the data item to be displayed is input. The weight and center-
" of-gravity are returned from the Data Dictionary and displayed in the form

ITEl = GALLEY
(1) WEIGHT = 164.

(2) X C.G. = 469.
(3) Y C.G. = -67.
(4) Z C.G. = 367.
ENTER ITEM NO. (1-4) TO EDIT, OR C/R TO CONTINUE (3-15)

If the user wishes to edit, he inputs the appropriate item number, i.e., 1 for
weight, 2 for x, etc. SPICE then requests the new value.

3.3.3.4 Display/Modify all Data Items

Upon selection of this option, SPICE prints
ENTER WORD TO BEGIN PAGE 1 OR C/R FOR ENTIRE LIST. (3-16)

Data item names, weights and C.G.'S are displayed alphabetically, forty items
per page (see figure 2-3). If the user answers line 3-16 with a C/R, the
entire Data Dictionary will be displayed. Alternatively, he can input a
word or letter to begin the 1list. Thus if he inputs the Tetter S, all data
i{tems beginning with the Tetters S through Z will be displayed. ‘

At the end of each page is the instruction
ENTER ITEM NUMBER TO EDIT OR C/R TO CONTINUE. (3-17)

To edit, the user inputs the appropriate line number, after which he is prompted
for the updated weight and C.G. After the final page, the program returns to
the data dictionary menu (3-14).



3.3.3.5 List all Data Items

A Tist of all twenty-four character data item names in the Data Dictionary
is displayed upon the selection of this option.

3.3.4 FLIGHT DEFINITION SUBPROCESSOR

The Flight Definition Block contains flight specific data. Figure 3-4 is

a sample display for a Flight Definition Block. The items marked by a

"tic mark' are required in order to define a flight for SPICE processing.
The other items can either be input by the user or calculated by other

SPICE processors. If calculated, the other processor will store the results
of the calculation in the data base for later use. Flights are identified
by a six character alphanumeric name, called the flight number.

The menu for this subprocessor is

FLIGHT DEFINITION DATA MANAGEMENT OPTIONS

0. RETURN TO DATA TYPES MENU

1. ADD A FLIGHT TO THE DATA BASE

2. DELETE A FLIGHT

3.  DISPLAY/MODIFY A FLIGHT

4. ENTER SEARCH MODE

5. LIST ALL FLIGHT NUMBERS

ENTER FLIGHT DEFINITION DATA MANAGEMENT OPTION (0-5) (3-18)

3.3.4.1 Add a Flight to the Data Base

The user assigns a flight number to the new flight, then SPICE prompts him
for each required parameter.

A. Baseline ID - this should be a six character identifier
assigned to a previously defined baseline.

B. Previous flight number - the flight number for the previous
flight on the same vehicle. Enter C/R if it is not desired
for the Cargo Flanning Data Processor to list both the
current and previous flights.

3-14
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Vehicle type - vehicle for current flight, such as 0V-102 or QV-099.
Launch date - day of launch in form month-day-year.
Launch site - ETR or WIR.
Maximum thrust - in the form of '109109'.
Crew size - number of crew members.
Mission length - number of days in mission.
External tank code - 0 for ET block I intermediate, 1 for ET block I,
or 2 for ET block II.
Light weight SRB - yes if it is used, no if not.
Solid rocket engine - =1, MFSC 86-80 ETR
=2, MFSC 86-80 WTR
=3, HPM ETR
=4, HPM WTR
SRB ignition delay - 2.7 is normal, <2.7 enhances performance.
Reduction in flight performance reserve of MPS
Maximum dynamic pressure (max Q)
Inclination of orbit
Flight altitude
Number of payloads in cargo bay.
Payload identifiers - a twelve character payload ID for each payload.

— T @ Mmoo O

o O U O =2 X

Once these parameters have been input, SPICE retrieves the baseline for this
flight. The categories are processed one at a time. The data items for the
category are tabulated and the user enters the item numbers of the items to

be included on the flight. (See method of line 3-11).

When each category has been selected, SPICE asks
DO YOU WANT TO INPUT A PAYLOAD ATTACHMENT DATA BLOCK FOR THIS FLIGHT? (3-19)

The Payload Attachment Data Block defines the precise Iocation of each pay]oéd
in the cargo bay. These locations are normally calculated in the C.G. Processor.
However, if the user wishes to define specific locations, he may do so at this
time.

The first step in inputting a Payload Attachment Data Block is

ENTER LEFT BRIDGE NUMBERS (1-14). C/R WHEN COMPLETE. (3-20, 7
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The user enters the bridge numbers for all port-side bridges. This
process is repeated for starboard bridges and keels.

Next, the user must define the bridge fittings required for the cargo.

ENTER LONGERON ID NUMBER. C/R WHEN COMPLETE. (3-21)
Bridge fittings are defined by an ID number. See figure 3-5 for a table of
standard ID numbers and corresponding x locations. If an ID from the
table is input, SPICE prints.

ENTER L FOR LEFT FITTING ONLY, R FOR RIGHT FITTING ONLY, OR C/R FOR BOTH. (3-22)

By this means, fittings can be defined 'port-side only' or 'standard-side
only'. A C/R is for the standard case with fittings on both sides.

If a Tongeron ID number is input, but is not found on the table, SPICE prints
LONGERON ID NOT FOUND. DO YOU WISH TO INPUT NON-STANDARD FITTING? (3-23)

If a yes answer is input, SPICE prompts the user for input of fitting weight

and coordinates. This process continues until all fittings for the flight

are defined.

A1l of the flight data may now be displayed and edited. See section 3.3.4.3.

3.3.4.2 Delete 3 Flight

Flights are deleted by inputting the flight numbers.

3.3.4.3 Display/Modify a Flight

After the user inputs a flight number, a menu is displayed.
FLIGHT DEFINITION DISPLAY OPTIONS
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Attach

Pt. No.

155
156
157
158
159
160
163
164
165
166
167
168
169
170
17
172
177
178
179
180
181
182
183
184
185
186
187

189
192
193
194
195
196
197
198
199
200
201
202
203
206
207
208
209
210.
211
212

FIGURE 3-5
PAYLOAD ATTACHMENT FITTINGS

Xo

(inches)

612.73
616.67
620.60
624.53
628.47
632.40
644 .20
648.13
652.07
656.00
659.93
663.87
667.80
671.73
675.67
679.60
699.27
703.20
707.13
711.07
715.00
718.93
722.87
726.80
730.73
734,67
738.60
742.53
746.47
758.27
762.20
766.13
770.07
774.00
777.93
781.87
785.80
789.73
793.67
797.60
801.53
813.33
817.27
821.20
825.13
829.07
833.00
836.93

XX X X X XX XK oM X X X X X KX X X X X X >

X X X X

X X X X X X X X X X X X

KX X X X X X X
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X X X X X

MM XK X XX X X XX

XK XX X X X X XX

MM XK XN XX XX XX XX XXX XX

MMM XK XK XK K X X X

XX X X X X X X X

DM MK XK XN XK XK XK XK KK XXX XXX XX



Attach

Pt. No.

213
214
215
216
217
218
221
222
223
224
225
226
227
228
229
230
234
235
236
237
238
239
240
241
242
243
244
245
247
250
251
252
253
254
255
256
257
258
259
260
261
262
263
266
267
268
269
270
271

FIGURE 3-5

PAYLOAD ATTACHMENT FITTINGS (cont.)

finches}
840.

844

848.
852.

856

860.

872
876
880
884
888

892.
895.
899.
903.
907.
923.
927.
931.
935.
939.
943.
947.
951.
954.
958.
962.
966.
974,
986.
990.
994,
998.
1002.
1006.
1010.
1013.
1017.
1021.
1025.
1029.
1033.
1037.
1049.
1053.
1057.
1061.
1065.
1069.

Xo

87
.80
73
67
.60
53
.33
27
.20
13
.07
00
93
87

KX X XK X X X HK X X X X X X

KX XK X X X X X

x X X X

KX XK XK XK XK XX > X X X

XK XX X X X X X X

K XK XK X X X X X X X

X X X X

KX XXX X X X X X X

XXX X X X X X X X

KX XK XK XK XXX XXX XX XXX NX XXX

=

XK XK KX XK KK XXX XX

HKoX XK X X X X X X X

XK XK XK XK XK KKK X XX KKK X XXX X XX



FIGURE 3

-5

PAYLOAD ATTACHMENT FITTINGS (cont.)

Xo

ginchesl

.93
.87

1072
1076
1080.
1092.
1096.
1100.
1104.
1108.
1112.
1116.
1120.
1124.
1128.
1131,
1135.
1151.
1155.
1159.
1163.
1167.
1171.
1175,
1179.
1198.
1202.
1206.
1210.
1214.
1218.
1222.
1226.
1230.
1234.
1238.
1242.
1246.
1269.
1273,
1277.
1281.

3-20
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RETURN TO FLIGHT DATA MANAGEMENT MENU

0.
1. DISPLAY FLIGHT DEFINITION PARAMETERS

2. DISPLAY DATA CATEGORIES AND ITEMS

3. DISPLAY PAYLOAD ATTACHMENT DATA

SELECT DISPLAY OPTION (0-3] (3-24)

3.3.4.3.1 Disnlav Flight Definition Parameters

See figure 3-4 for an example of this display. Parameters can be-editad by
{nputting the item number. If a 1 is input, the user can input a new flight
number. This will result in adding a new flight to the file, without deleting
the old flight. The displayed flight parametérs, with all edits, will be
stored as a new flight. After the new flight number is entered, SPICE asks

DO YOU WISH TO ZERO OUT CALCULATABLE ITEMS? (3-25)

I[f it {s desired, the non-required parameters in the F1{ght Definition Block
will all be set to zero for the newly created flight. SPICE will also ask

DO YOU WISH TO DELETE THE PAYLOAD ATTACHMENT BLOCK? - (3-26)

[f no 1s entered, the new flight will be assigned a copy of the same Payload
Attachment Data Block as the old flight. Otherwise, the new flight will not
be assigned a Payload Attachment Data Block at this time,

3.3.4.3.2 Display Data Categories and Items

With this option, the baseline for the flight is retrieved and a tabulation of
the category names is presented. The user may select one category to edit or

C/R to edit all of them. The data items are displayed by category. All items
previously selected for the flight are marked with asterisks. The user can enter
{tem numbers for each selected item to be unselected, and for unselected

items to be selected.

3.3.4.3.3 Display Payload Attachment Data

If this option is selected, and no Payload Attachment Data Block has been
defined for this flight, then the user can input a Payload Attachment Data
Block. (See Instructions beginning with T1ine 3-20).
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If the Payload Attachment Data Block was previously input, it is now
displayed as in figure 3-6. The user is given the option to edit the data.
To begin editing, SPICE prints ‘

ENTER LEFT BRIDGES TO BE DELETED. C/R IF FINISHED. (3-27)

The user enters the numbers of port-side bridges which were previously
required but are now to be deleted.

Next, the user selects port-side bridges to be added to the flight. This
process is repeated for starboard bridges, keels and longeron fittings. If
longerons are added, the user must input weight and coordinates, in addition
to the ID number.

3.3.4.4 Search Mode

Search mode acts as a query language for the data base. All flights on the
data base are searched, in order to find those satisfying certain criteria.
A 1ist of parameters that can be specified is printed on the screen.

VALUES FOR THE FOLLOWING FLIGHT PARAMETERS MAY BE SPECIFIED.

1. BASELINE ID 2. VEHICLE TYPE 3. .YEAR OF LAUNCH

4. LAUNCH SITE 5. CREW SIZE 6. MISSION LENGTH

7.  THROTTLE SETTINGS 8.  EXTERNAL TANK 9. LIGHT WEIGHT SRB

10. SOLID ROCKET MOTOR 11.  PAYLOAD ID (MAY BE SPECIFIED UP TO 6 TIMES)
ENTER PARAMETER NUMBER TO BE SPECIFIED (1-11). C/R WHEN COMPLETE. (3-28)

The user may specify as many parameters as desired, and any combination of
parameters. For example, to find all flights in 1985 on the 0V-099 vehicle
would involve the following input sequence.

> 2

> 0V-099
> 3

> 85

> C/R
3-22
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When all desired parameters have been specified, SPICE will list the
specified parameters and their values. All of the defined flights will be
examined and the flight numbers listed for those satisfying the criteria
are displayed.

REQUIRED PARAMETERS ARE:

VEHICLE TYPE = 0V-099

YEAR OF LAUNCH = 85

THE FOLLOWING FLIGHTS MEET THESE SPECIFICATIONS:

AAAAAA '

BBBBBB

ccccce

3 FLIGHTS WERE FOUND TO SATISFY THE REQUIRED CONDITIONS. (3-30)

3.3.4.5 List all Flight Numbers

-~ This option results in a tébu]ation of all flight numbers on the file.

3.3.5 PAYLOAD DATA MANAGEMENT SUBPROCESSOR

The Payload Data Block contains various payload-specific parameters. In-
cluded are the carrier 1D, orbits, weights up and down, lengths, and
centers-of-gravity. For payloads constrained to a single Tocation in the
cargo bay, a Payload Attachment Data Block may be defined for the payload.
In this case, centers-of-gravity are in orbiter coordinates. Otherwise,
C. G. coordinates are relative to the keel of the carrier. Figure 3-7 is
a typical Payload Data Block. The menu for this subprocessor is

PAYLOAD DEFINITION DATA MANAGEMENT OPTIONS

RETURN TO DATA TYPES MENU

ADD A PAYLOAD TO THE DATA BASE

DELETE A PAYLOAD

DISPLAY/MODIFY A PAYLOAD

DISPLAY/MODIFY PAYLOAD ATTACHMENT DATA

ENTER SEARCH MODE

. LIST ALL PAYLOAD IDS

ENTER PAYLOAD DEFINITION DATA MANAGEMENT OPTION (0-6) (3-31)

3-24
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3.3.5.1 Add a Payload to the Data Base

Payloads are identified by a twelve character ID. A payload ID is assigned
to the new payload by the user. SPICE then prompts him for input of each
parameter. Once all parameters have been input, the entire data block is
displayed and can be edited as in section 3.3.5.3. The user will also be
given the opportunity to input a Payload Attachment Data Block. See .
section 3.3.4.1 at line 3-19 for the input method.

3.3.5.2 Delete a Payload

Payloads are deleted by inputting the twelve character payload ID.

3.3.5.3 Display/Modify a Payload

The payload parameters are displayed as in figure 3-7. As usual, the user
may change any values by first entering the item number. As in the case of
carriers and flights, a new Payload Data Block may be created by editing the
payload ID, item one.

3.3.5.4 Display/Modify Payload Attachment Data

The Payload Attachment Data Block may be displayed and edited by entering
the payload ID. If no Payload Attachment Data Block exists, it may be input.
See section 3.3.4.3.3

3.3.5.5 Search Mode

The payload search mode is similar to that for flights, except for the
parameters that may be specified. These are

A. Payload mission type -Four types of missions with letter codes
A = attached D - deployed
R = retrieved S = serviced

B. Discipline code ' -18 alphanumeric characters which describe

the category of the mission. E.G.
'ENVIR MON' 'EARTH OBSERV', 'TECHNOLOGY'.

Payload code -required by 'SAMPLE' program
Carrier code -carrier assigned to the payload
Number of flights per year -number of flights by the payload

scheduled in a given year.
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3.3.5.6 List All Payload Identifiers:

A tabulation of all payloads on the flight {s displayed by this optfon;

3.4 SAMPLE PAYLOAD DATA PROCESSOR

SAMPLE is an 1interactive program for automatically generating traffic models
~and flight schedules for STS. SAMPLE stands for Scheduling Algorithm for
Mission Planning and Logistics Evaluation. The SAMPLE program is not part of
SPICE, but SPICE will create an input file for SAMPLE, based on payloads data
from the STS Master Data Base.

The first task in this processor is to input a header for the SANPLE input file.
The header consists of a maximum of $eventy-two alphanumeric characters, typed
as a single line.

After the header is input, an option menu is displayed

ENTER OPTION FOR PAYLOADS DATA:

0. RETURN.TO EXECUTIVE '

1. LIST ALL PAYLOADS ON DATA BASE

2. PROCESS ALL PAYLOADS FOR SAMPLE

3. SPECIFY PAYLOADS TO BE QUTPUT FOR SAMPLE (3-32)

3.4.1 LIST ALL PAYLOADS ON DATA BASE

This option produces a tabulation of all payload identifiers available in the
" data base.

3.4.2 PROCESS ALL PAYLOADS FOR SAMPLE

For each payload, the data required by SAMPLE will be extracted from the data
base and written to the SAMPLE Input File

3.4.3 SPECIFY PAYLOADS TO BE OUTPUT FOR SAMPLE

The user enters the appropriate identifier for each payload to be processed by
SAMPLE. SPICE extracts the required data from the data base and writes it to
the SAMPLE Input File.
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3.5 CARGO PLANNING DATA PROCESSOR

The Cargo Planning Data Processor calculates mass properties and performance
for a specified flight. It produces a data pack listing of the mass properties
with the individual baseline items included.

This processor begins with the execution mode selection. Normal, fast, batch,
and debug are available. Fast mode will result in the suppression of the
initial pages of the data pack -- only the configuration and performance

pages will be printed. Batch mode is used to save the data pack listing in

a temporary file rather than print it on the CRT screen. The output will be
stored in a temporary file which has its file name identical to the flight
number. When the user exits from SPICE and before he terminates his computer
run, he must copy the temporary file to a permanent location if he wishes to
save it. For instance, if a flight numbered STS-1 was executed in the batch
mode, it may be saved in a file named SAVEFILE by the Univac EXEC 8 command,

@COPY,I STS-1.,SAVEFILE.STS-1 : (3-33)

The flight to be processed is selected by inputting its flight number.

SPICE retrieves the flight from the STS Master Data Base. It checks for a
valid baseline and retrieves it. If the flight definition specified the pre-
vious flight, then that flight is retrieved and checked for compatibility.
Both flights must reference the same baseline, or they are incompatible. In
that case, either a new flight must be selected or the processor exits.

In order to calculate mass properties and performance, OMS requirements and
propulsive consumables delta values must have been previously calculated.

Also a Payload Attachment Data Block must be defined. This data can be input
in the Data Base Management Processor, but is usually calculated by the C.G.
Processor and saved in the data base. SPICE checks the Flight Definition Block
for this data and prints this display:

AVAILABILITY OF PREDEFINED DATA
CURRENT FLIGHT AAAAAA

7 OMS PROPELLANT YES/NO -
8 PAYLOAD ATTACHMENT DATA YES/NO
9 EI YES/NO
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10 RTLS YES/NO
11 AOA YES/NO (3-34)

If a parameter is followed by a 'YES', then the parameter is available in the
Flight Definition Block. A 'NO' signifies that it is not available in order’
to execute the processor. If the Payload Attachment Data Block is not defined,
the user must go to the Data Base ilanayement Processor or the C.G. Processor

to create it. Any other missing parameter may be typed in at tais time. For
example, consider a flight where all items are marked 'YES', except for item 7
-- current flight OMS propellant. The following input sequence will set OMS

propellant to 24000 pounds and allow the user to proceed with the data pack.

¥7 :
ENTER INTEGRAL OMS PROPELLANT>24000. (3-35)
ENTER 0i1S KIT PROPELLANT>O.

After the display of line 3-34 and all desired changes, the user enters a C/R.
If all parameters were avilable. The processor continues normal execution.

If not, a message is printed and the user is invited to choose anothes flight
to execute.

The user is now asked
DO YOU WISH TO INPUT CHARGEABLES (3-36)

A yes answer informs SPICE that the chargeable items will be input Tine-by-1line
at the terminal. Each item requires a twenty-four character name, weight, and
X, Y, and Z coordinates. The user is prompted first for items to be charged
under 'STS OPERATOR UP'. This is followed by 'STS OPERATOR DOWN', and payload
charges up and down for each cargo element. The user will be prompted for
these items during production of the data pack.

A no answer to question (3-36) directs the program to calculate chargeables
based on ground rules built into the program. Figure 3-8E was generated via
these ground rules.

Next the user must select the performance calculation option. Performance
margin may be calculated using trajectories shaped nominal and/or abort.
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SELECT PERFORMANCE CALCULATION OPTION

1. SHAPED NOMINAL PERFORMANCE

2. SHAPED AOA PERFORMANCE _

3. NOMINAL AND AOA PERFORMANCE (3-37)

Production of the data pack will now begin.
Figure 3-3 is a sample data pack for a flight designated 'STS-5'.

The first two pages are a listing of the mass properties of the various
categories from the vehicle baseline. There are two columns for mass. The
first column is for the previous flight, which is not present in this example.
'0.0" signifies an item which is not present on the flight.

Next is a breakdown of each cargo element, which gives the weight and center-
of-gravity, both up and down. Thus in the example, figure 3-8C, cargo element
one is an SBS satellite. Going up, it consists of the pay]oad'and an ASE
(aero support equipment). The payload is deployed and the cargo element down
consists only of the ASE.

Figure 3-8D is a tabulation of discretionary payloads and the payload attachment
hardware to be carried on the flight. Discretionary payloads include orbiter,
in-cabin, and get-away special experiments. The negative entry for payload
éttachment hardware is to balance the 'bridge and keel allowance' carried under
the vehicle inert category.

The chargeables page lists items charged to the STS operator up and down, plus
any payload chargeable items. If the user answered yes to question 3-36, he
must input the chargeables at this time.

The orbiter configuration page, figure 3-8G, shows the total weights of the
vehicle without cargo, with cargo up, and with cargo down. This is followed
by a cargo configuration page which summarizes the various cargo elements.

The final pages of the data pack, figures 3-8 and 3-8H, are the flight per-
formance pages. These pages show the calculation of the performance margin,
calculated via shaped nominal and/or shaped AOA trajectories. They also show
the weight and center-of-gravity of the vehicle during nominal entry, RTLS,
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and AOA. If both nominal and AOA performance were calculated, the user
will be asked ' '

DO YOU WANT TO SEE A COMPOSITE PERFORMANCE LISTING? (3-38)

A yes answer results in a level A performance assessment display, figure
3-9. This display essentially combines the information from the two per-
formance pages into one page.

Next the user is asked
DO YOU WISH TO SEE THE FLIGHT SUMMARY PAGE? (3-39)

The flight summary page is a short summary of the parameters required to
calculate flight performance. See figure 3-10.

This concludes the execution of the Cargo Planning Data Processor. The
user may now select another flight and repeat the process or he can return
to the SPICE executive.

3.6 C. G. PROCESSOR

The C. G. Processor determines allowable positioning of payloads in the
cargo bay, according to center-of-gravity and geometrical restraints. It
also calculates the amount of OMS propellant necessary for ascent, on-orbit
maneuvering and descent. It calculates and displays the weight and center-
of-gravity of the vehicle during nominal entry, abort-once-around (AGA),

and return to launch site (RTLS). Additional options include deployment
Contingencies, ballast, beam-mounted Getaway Specials, and maximum altitude -
calculations.

Execution of the processor begins with the selection of the execution mode
and the entering of a flight number to be processed. The required flight,
baseline, payload &nd carrier data is retrieved and checked for compatibility.
If the total cargo is too long or too heavy or requires different altitudes,
the user may decide not to continue.
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The Flight Definition Block is checked to determine what predefined data
exists and which calculations are required of the C.G. Processor. The
results are tabulated as shown below.

AVAILABILITY OF PREDEFINED DATA
CURRENT FLIGHT AAAAAA

7. OMS PROPELLANT YES/NO

8. PAYLOAD ATTACHMENT DATA YES/NO

9. EI YES/NO
10. RTLS ' YES/NO
11. AOA YES/NO (3-40)

The value is 'YES' if the data is already defined, 'NO' if it is not al-
ready defined. The C.G. Processor will calculate all parameters marked
‘NO'. Any of the 'NO' values may be changed to 'YES' in order to recal-
culate parameters or to perform parametric studies. Actual data base values

“will not be changed at this time, but the data base can be updated at the
end of the processor, if desired.

Alternatively, parameters 7, 9, 10, and 11 can be changed from 'NO' to
'YES' by inputting data at this point. This is also useful for parametric
studies, as the data base is not changed.

If it is desired to do a complete calculation, inputting a '12' will change
all parameters to 'NO'.

Nominally, the X-coordinate of the vehicle center-of-gravity must be be-
tween 65 and 67.5 per cent. The user has the option of changing these
Timits in order to define his own C.G. envelope.

ENTER LIMITS OF X C.G. ENVELOPE (IN PER CENT)
C/R FOR STANDARD ENVELOPE -- 65. TO 67.5
ENTER XMIN> (3-41)

If the user wishes to use the standard envelope, he enters a C/R and SPICE
will continue on that basis. Otherwise, he enters the minimum acceptable
X-coordinate (in per cent). 1If it is desired to have the center-of-gravity at
a particular value (e.g.67.0%), enter that value.
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ENTER XMAX (3-42)

Now the maximum value is entered. If it is desired to have the center-of-
gravity at a particular location (which was entered previously), simply
C/R at this time. '

DO YOU WISH TO APPLY ENVELOPE TO ENTRY INTERFACE ONLY? (3-43)

It is usually required that the centers-of-gravity for entry interface, AOA,
and RTLS fall within the envelope. However, if a particular value or a
narrow envelope is sought, such a solution is usually not possible. By
answering 'YES' to the above question, the user specifies that the envelope
is to apply to entry interface only.

SPICE calculates a first guess on the amount of OMS propellant that will be
required for the flight. It then prints

PAYLOADS TO BE PLACED IN BAY ARE:
1.  PAYLOADNAMET

2.  PAYLOADNAME2

3. PAYLOADNAME3

SELECT FRONT-TO-BACK SEQUENCE IN CARGO BAY (E.G. 1,3,2)

C/R FOR LISTED ORDER (3-44)

The user may input the sequence in which the payloads are to be placed in
the cargo bay. If a new sequence is not input, payloads are placed in
listed order--the first 1isted payload is the most forward.

SPICE now begins to attempt to place the payloads in the bay. The solution
has six restraints:

1. Centers-of-gravity must be within the envelope.

2. Payloads must be separated by at least the amount of frontal
clearance specified in the payload definition block, with an
absolute minimum of six inches.

3. The aft end of the cargo bay is x=1302, unless an OMS kit is
required. In this case x=1194 is the back of the cargo bay.

4. No payload can protrude forward of x=580. '
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Payloads must be placed where fittings exist.
6. Payloads must be in the indicated sequence.

NO SOLUTION CAN BE FOUND WITH THE PRESENT SEQUENCE.
DO YOU WISH TO INPUT A CLEARANCE RELAXATION FACTOR? ‘ (3-45)

This message is printed if no solution can be found to satisfy the con-
straints. A clearance relaxation factor can be input in order to reduce
the required frontal payload clearance. For example, if .5 is input as
the clearance relaxation factor, then all payload clearances are halved.
However, the absolute minimum clearance of six inches still applies. If
a relaxation factor is input, SPICE will again attempt to find a solution
using the revised restraints.

DO YOU WISH TO SELECT ANOTHER SEQUENCE? (3-46)

If a clearance relaxation factor is not input, the user may specify a different
payload sequence and attempt to find a solution based on the new sequence.

If the user does not wish to enter a new sequence, then the flight cannot

be processed further and the user may either specify a new flight or return

to the SPICE Executive.

If a solution is found to satisfy the constraints, a display similar to
figure 3-11 is produced. This will be the aft-most solution possible. The
display consists of four parts.

1. A tabulation of payloads and clearances. The clearance listed for the
first payload is the distance between the payload and theEVA envelope,
at x=624. The clearances for the remainder of the payloads are actual
frontal clearances.

2. A display of the Payload Attachment Block showing bridges, keels and
longerons required for the flight.

3. The vehicle weight and center-of-gravity for nominal entry, AOA, and
RTLS.

4. A menu of options for proceeding from this display.
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The selection of option five, 'abort', will cancel execution for this
flight. Either a new flight number is entered or SPICE returns to the
executive.

Option four is for resequencing the payloads and again searching for the
aft-most solution.

Option three displays deployment contingencies. See section 3.7.2 for
an explanation of this option. ’

If option two is selected, SPICE will search for the next legal solution,
forward of the previous solution. The user may continue this process
until all legal solutions are exhausted.

If the displayed solution is acceptable, option one is selected. SPICE
will proceed to calculate the OMS propellant Toad for the flight. .The
user will be requested to input a deployment sequence for the deployable
payloads, which is to be used in calculating OMS for evasive maneuvers.
Recircularizing of the Shuttle orbit will be assumed after each payload
deployment except the final one. The user will have the option not to
recircularize after the final deploy.

At the conclusion of the OMS calculation, the final OMS propellant require-
ment is printed, along with the vehicle weight and center-of-gravity and
another Tist of options.

SELECT NEXT COURSE OF ACTION
0. RETURN WITH NO UPDATE

1. BALLAST CALCULATIONS

2. MAX. ALTITUDE CALCULATIONS

3. BEAM MOUNTED GETAWAY SPECIALS

4. RECYCLE THE PROCESSOR WITH THIS FLIGHT

5. UPDATE THE DATA BASE WITH RESULTS OF THIS PROCESSOR (3-47)

Options zero and five indicate that the processor execution is completed.
With option five the data base is changed to reflect the results of the
processor. Option zero simply ends the processor without altering the
data base. The user may now either select another flight or return to the
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SPICE Executive. Option four recycles the processor back to line 3-40.
This is particularly useful for recalculating OMS propellant requirements
after selecting Getaway Specials.

3.6.1 BALLAST CALCULATIONS

This option is used to calculate the amount of ballast required to bring

the X and/or Y centers-of-gravity to within particular envelopes. Designated
ballast locations are the nose wheel (x=292.), bridges 2, 12, and 13, and

the aft body (x=1507.). Additionally, excess OMS fuel can be carried as
ballast in the OMS tanks {(x=1417.1). The bridge locations cannot be used

if occupied by a payload.

The user is first asked
DO YOU WISH TO ADD BALLAST TO CORRECT YO0? (3-48)

If the answer is no, the YO section is skipped, and the question is repeated
for X0. After a yes answer.

ENTER LIMITS OF Y C. G. ENVELOPE
C/R FOR STANDARD ENVELOPE-- -1.5 TO 1.5 (3-49)

The procedure for inputting an envelope is the same as described above at
line 3-41.

Once an envelope is established, SPICE computes the amount of ballast at
each available location which would be needed to bring the envelope within
the prescribed limits. The amount of ballast which can be used is fixed

and dependent upon the location. If a location is available for use, but
cannot hold sufficient ballast to completely correct the center-of-gravity,
it is so marked. Figure 3-12 is an example of an available ballast display.’

If the user intends to ballast for both X and Y, he should govern his Y
ballast selection accordingly. For example, given a selection of bridge
2 or 13 for Y ballast, the user should select bridge 2 if his X C. G. is

too far aft, and vice versa.
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The user selects one of the listed ballast locations. The process will be
repeated until the center-of-gravity is brought within the envelope. When
ballasting is complete, a display of the total ballast selected and result-
ing additional OMS load is presented (figure 3-13). This data is for
information only and will not be included in any further calculations such
as the flight performance calculations.

3.6.2 MAXIMUM ALTITUDE CALCULATIONS

This option calculates the maximum altitude a flight could obtain using
full-up OMS and one, two, or three OMS kits. Figure 3-14 is an example of
this option.

3.6.3 BEAM-MOUNTED GET-AWAY SPECIALS

This subprocessor allows the user to select beam-mounted Get-Away Specials
for the flight. The totals for the weight and C. G. of the Get-Away Specials
will be stored in the Flight Definition Block and included in further
calculations for the flight. If Get-Away Specials were previously defined
for the flight, the following menu will be presented:

GAS BEAMS PREVIOUSLY DEFINED FOR THIS FLIGHT. ENTER
1. TO DELETE EXISTING GET-AWAY SPECIALS

2. TO ADD TO EXISTING GET-AWAY SPECIALS

3. TO EXIT GAS ANALYSIS SUBPROCESSOR

If option two is selected, then all Get-Away Specials selected at this time
will be added to the totals already stored in the Flight Definition Block.
Option one will result in the newly selected Get-Away Specials replacing
those previously selected.

Figure 3-15 s an example of the Get-Away Special display. It shows all of
the bridges that are available for Get-Away Specials and what effect their
selection would have on the X and Y coordinates of the nominal entry center-
of-gravity. Bridges which currently contain payloads are marked by a

double asterisk. The user enters number of cans, left or right side, and
bridge number of each Get-Away Special location he desires.

- 3-50
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The total weight and center-of-gravity of the selected Get-Away Specials
will be presented along with another menu

ENTER 1 TO SAVE THE SELECTED GASES.
ENTER 2 TO RESTART THE GAS ANALYSIS.
ENTER 3 TO EXIT WITH NO SAVE.

Thus, if the user wishes to use the selected gases in the flight analysis,
he should select option one. To delete what he has alrady selected and

to begin again, he should select option two. Option three is to terminate
the subprocessor without saving any of the data.

3.7 REPORT GENERATOR

The Report Generator consists of various subprocessors, each designed to
produce a particular report or display. Execution of the Report Generator
begins with a menu of the available subprocessors.

SELECT REPORT OPTION

0. RETURN TO SPICE EXECUTIVE

1 VEHICLE BUILD-UP

2. C. G. CONTINGENCIES

3. PAYLOAD OF OPPORTUNITY

4 CARGO DATA SHEETS (3-51)

3.7.1 VEHICLE BUILD-UP

The vehicle build-up report is designed to illustrate the generation of an
inert derived weight for a particular vehicle. Figure 3-16 is an example.

The only input necessary to execute this subprocessor is the execution mode
and a vehicle identifier., Batch mode is available in order to produce hard-
copy reports ar to save the reports for later use. Reports are stored in
temporary files named according to the vehicle identifier.

The vehicle identifier, E. G. 0V-102, must correspond to a baseline defini-
tion previously input in the Data Base Management Processor. If not,

3-54



~91-€ IN914
20L-A0 ¥04 dn-GTING ITDIHIA

. veE, €0~ 8901 0°S8.801 wviolens

00t 90~ 0°083 L 30104 035W0Y
o° LY e 0° 169 0 etl- (2)$1v3s NN 414
N4 14 8°LL 3°0.8 0 0t~ (¥ 0D YVIVY
v°663 gri- v.“v: 0°re9- INVL B0T/€ 843
g°cot yeoe- cee1e 0°1i8- ' ONI d € §d3
“.u-v “.0 o.o«w “.Q:I (8d°SN) 8ivIS XX 114
'Lk ) L ad 08 ‘rel- AZ1IVO
‘LSt e u.ano «.:T VINI1 AVE ‘I/d
‘otr 8°08- *€L6 *0LL- NI 430 ¥ LAONT SN
e366 o9 Eeer  gms- aw wovsy 174
&.'-m 6'e- “.u.o- “.vaun (043 €) LNINI 30t-NO
(QINIVIA) LVWINE 301-N0

e 0A o don

LNOGIY GIILUDGONd BOVN L8-96080 08 UDJ B0T-N0 NOIIVANOIINGD TIOTHIN



SPICE will print

***[ CAN NOT FIND THE VEHICLE YOU REQUESTED.
DO YOU WISH TO CONTINUE WITH ANOTHER VEHICLE? (3-52)

If the vehicle baseline is found, figure 3-16 is displayed. Afterwards,
another vehicle can be processed or the report generator menu is repeated.

3.7.2 -C. G. CONTINGENCIES

This subprocessor analyzes a flight to determine the vehicle center-of-gravity
for all combinations of payloads in and out of the cargo bay. The user

inputs the flight number and the appropriate data is retrieved from the data
base. The entry interface centers-of-gravity are ca1¢u1ated for each pay-
load in-out combination and shown as in figure 3-17.

The first part of the display shows each payload with its up and down weight.
The remainder of the display covers each payload combination. The up weight
is used for payloads listed as 'IN', the down weight for those listed as
'OUT', thus the all 'OUT' condition corresponds to nominal entry interface,
having all deployable payloads deployed.

If the center-of-gravity falls outside of the C. G. envelope for any com-
bination, six asterisks are printed next to the percentage. If called in

the Report Generator the envelope is always 65% to 67.5%. If called as the
C. G. contingency option of the C. G. Processor, the envelope is as specified
therein. If execution is taking place in the fast mode, only payload com-
bination falling outside of the C. G. envelope will be displayed.

3.7.3 PAYLOAD OF OPPORTUNITY

This subprocessor displays a table of available space and performance margin
for particular flights. This is used to determine locations for potential

payloads of opportunity.

YOU MAY PROCESS AN ENTIRE MANIFEST OF SELECT INDIVIDUAL FLIGHTS.
ENTER 1 FOR ENTIRE MANIFEST, OR 2 TO SELECT FLIGHTS (3-53)
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If the user elects to select individual flights, he will be prompted to
input the flight numbers individually. Otherwise, he is asked for the
manifest designation.

ENTER MANIFEST DESIGNATION. (E.G. STS-) (3-54)

Thus, if the flights are numbered in a manner such as STS-5, STS-6, STS-7,
etc., the user may input STS- and all of the appropriate flights will be
processed.

Figure 3-18 is an example of the payload of opportunity report. The second
column is the distance from the front of the first payload to the EVA
envelope at x=624. If the value is negative, the payload extends into the
EVA envelope. Column three is the performance margin, and column four is

a list of the bridges not occupied by a payload.

3.7.4 CARGO DATA SHEET

The cargo data sheet is a display of pertinent information for a cargo
element, combining data from the Payload Data Block and the Carrier Data
Block. The user inputs a payload name and the required payload and cargo
data is retrieved and displayed. Figure 3-19 is a sample cargo data sheet.

3.8 GRAPHICS PROCESSOR

The Graphics Processor produces C. G. envelope curves. These curves have

the abscissa axis as either x or y location in the Orbiter, and the ordinate
_axis as cargo weight. The area under the curve defines the allowable center-
~ of-gravity for a cargo of a specific weight. If the cargo center-of-gravity
is within this allowable range, then the overall vehicle center-of-gravity
will satisfy its constraints.

Figure 3-21 and 3-20 are examples of a planning envelope curve and a cargo
envelope curve, respectively. The difference between the two curves is
principally in the reference weight. The planning envelope curve is geared
to a specific vehicle configuration, without any cargo. The reference

weight consists of the vehicle weight without cargo, less the deltas for
consumables. The cargo envelope curve is geared to a vehicle with a

specific cargo and the reference weight is increased by the weight of the
attachment hardware, less the payload chargeable items.

3-58



LN0d3N ALINNLY¥OddO 40 AWOIAYd  BI-E 3¥ND1J

‘e’?

‘2

!m l' Q"“m
‘BIL"9°S'PER

(8-3) $30qINE
¥3n0L431

3NNILNQOD 0L ¥/0 VU ¥3INI

*ELY 00°0

*EELr €6°6LT

‘rilr- 00°€9

*g6e- 00°61

*Q09E Leceat

‘9v8 00" 0

‘Evit el

*g96e-~ 8L°v9e

*8s518 S0°92r

NIONwW 1 /d 0L "¥E9sX
JONYWHO N 3d HIONIT 374v7Lvny

d9-000€E1

LNOdIY ALINNLNOddO 20 QUO1Avd

<

L¥-S1S
9v-516
I¥-5LS
or-51S
8E-SLS
82-51%5
¥1-S1S

5-S1%

¥-S1S

Y¥3EUNN
IN0174

o)



Qv0lAvd S¥AL H04 L33HS viwd ODMWD  BI-E IWNDIJ

<
3NNILNOD OL ¥/0 ¥ N3ILNI

00 oy 00 rob 00 bor 0Z NO¥IONDT
e0’o goe 00°¢ @A NON3DHOT
€E°9221 ES°SSIT  EY1°1991 OX NO¥IDNOT
00°29 ee°29 00‘e9 JHOI3N NO¥3IDNO1

1€ €62 692 dI NO¥3IDNOT

E = SNOY¥3IONO1 40 H3EUNN

X
2t 11T et 8 B (¢ 9 S ¢ € 2 T swidunN 33X
X X X IHOTY
X X X

PT ET 2T 1T OT 6 B8 L 9 S ¥ E 2 1 Sy3GUIN 3DAI¥4

S0l QUOTAVd ¥O04 X3078 Wiva LN3UWHOVLLY QY0IAYd

08° 0L . 4]
SONILLIJ NOY3DNOT N3IINL38 SIONVWLISIA

Q OV¥14 SONILLIJ 318v¥A01430
£ SONILLIZ NOY¥3IDNOT JO ¥IEWNN
2 HOLYIIANI NO¥IONOT ANYWINL
1- 0¥13 NOIL1SO0d QY¥0lAvd
08°'087 3903 Ld4v 0L 133X WO¥4 3ONYISIA
00°0 NOINNNYL LNO¥4 OL 133X _WO¥J IINVISIA
0% 0L LIGN0 01 NMNL3Y ¥04 n Y1730
08'oL S¥3NNINYK INTSYN3 ¥OJ n YL13d
009 00°¢L2 05°82 F1ONY _NOILYNITONI
0°¥2ES] 00°0S1 00°051 339I¥3d 1Y IHOI3H
00°¥2EST 00°y2EET 00°051 33004y LY LHOI3H
TUNI 4 N3 JSNYYL LNFUWAOT43a .
60°LEE 09°96¢€ Q1°LEE 00’ eor 00°0 2
99°1- g0 e- §9°t- AN e =A
1e-E2tt g2 aett g€o'e21t EI'EEN ee-o eX NG
¥y B6E 09°96¢E 01°L6E 0 ooy oF "86E -2
2r-e- 00 e- §9°1- ri'e 09°0 A
S8° 2111 ea*221t €0'E21T ET°EETT o °S98 «X dN_"9°J
00°081 - 00°0 0081 ee’sll 00°801 - ¥ILIWYIG
90°1e2 00°0 02 1Ll 00’102 000 NMOG HLDNI]
g2° 1Er 000 02 1Ll 00’ 1ee s2°0c2 dN HIONIT
00°2TLL ge-aie 00°00S¢L o0°0 ee e NMOQ LAHOIIN
pe° 2125k ee‘a212 20°009¢L 00'00S2E  00°0Q00S dn LHZI3N
311504109 30NWNOTTY LN sy lg-snl sydl

LI3IKHS Yivwd O0OOUVYD

3-60



- ISJHINT) OX AY1dSIA0 340T3INNI ONINNYId AHDITd  @2-€ 3¥NDIA
AMIET 070 L UN0ZY 0°0SHE (°0011 0°0enl 0°0001 0°0S6 0°006 0°0S8 0°008 0705 000

| SR

07058  0°009 07095

R SR

¥

0°01

0°s!

/ﬂ//
1,
/f LIT g
UITMET T3]
”
59 -™x oy |
1) SLINIT '9°3 +
005600 000961 wou |
(G°€601  “SEEE0Z S1Y “
YoY - v £5°g6DI  "BLOT6l 13 w
Sy - o ' 0x 19M f
I3 -0 W160 30NN _
N33 w
:
L

5-S1S
Jd0713ANT ONINNUTS LHI 1

o
b
[al

w
o

IR [+iet4

cce
1=913M JuCSAdg

058
4]
-

c Sy [s 38} ]
1'88° 2C

035

5%

grog <’

Je9

3-61

=

.
PN

-




{SJHIN]} OX

INAND 340713NN3 0OUYD

opect oot Atoozl 0°0SIE DUOOIt O'0SQU 0°0001 0°0S6 0°008 0°0SP B°008B 0°0Sc 0°00¢ 0°05°  0°(W9 P&
[ DR L TR | 1 i N 1 A 1 1 A i 1

NMO(P

HOY -«
571¥ -o
13 -p

ON390)

S-616
A40713AN3 "9°3 09443

TTITIITY T3

g9 -“x 0°c9 -"x
t%) SLINIT "9°]
(82601 '£69/61  YOW
878601 "8S6¥0Z STILY
£e°Z60l  T199861 13
0x 19M

blbd0 30ON3N343¥

S
o>

(=]

i
o

T T T
cce 0°st [+ 2o }]

a's'.z
HE13M CWCXed

T
o°cL

T
£

1

ay o
('S 207

S

e
~

v
-

\
.

g

Y2-€ N014

3-62



In selecting execution mode, the normal mode will result in plots with
grid lines. The fast mode will eliminate grid lines from the plots. This
will accelerate plotting by a factor of five. The user selects the
execution mode, inputs a flight number, and selects a curve type:

ENTER 1 FOR PLANNING ENVELOPE CURVE
ENTER 2 FOR CARGO ENVELOPE CURVE (3-55)

The flight has normally been processed through the C. G. Processor and the
Cargo Planning Data Processor prior to execution of the Graphics Processor.
This is in order to generate vehicle, cargo, chargeables, and payload
attachment hardware weights. SPICE will retrieve this data from the data
base. If not found, it prints

SOME REQUIRED DATA FOR THIS FLIGHT IS MISSING.
SHOULD I CONTINUE? (3-56)

If the user answers no, he may select another flight or return to the SPICE
Executive. If he answers yes, SPICE will continue, using whatever data is
available in the data base. ’

The user must define a C. G. envelope for the x coordinates. This procedure
is described under line 3-41 of the C. G. Processor. The user is then asked

DO YOU WISH TO SEE THE Y PLOT? (3-57)
If the y C. G. envelope curve is desired, a C. G. envelope for y is defined.
The procedure is similar to that for x, except that absolute coordinates

are used rather than percentages. Default is y=-1.5 to y=1.5.

SPICE will not proceed to draw the plots. When each plot is complete, the
terminal bell will sound and the plot will be displayed until the user
enters a C/R.
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APPENDIX A - ACRONYMS AND ABBREVIATIONS

AOA | ABORT-ONCE-AROUND

CG CENTER-OF GRAVITY

C/R CARRIAGE RETURN

El ENTRY INTERFACE

EPS ELECTRICAL POWER SYSTEM

ET ' EXTERNAL TANK

ETR EASTERN TEST RANGE

FPR FLIGHT PERFORMANCE RESERVE

GAS GETAWAY SPECIAL

HPM HIGH-PERFORMANCE MOTOR

JSC JOHNSON SPACE CENTER

MECO MAIN ENGINE CUTOFF

MSFC MARSHALL SPACE FLIGHT CENTER

MPS _ MAIN PROPULSION SYSTEM

NPC NONPROPULSIVE CONSUMABLES

OMS ORBITAL MANEUVERING SYSTEM

RCS , REACTION CONTROL SUBSYSTEM

RTLS RETURN TO LAUNCHSITE

SAMPLE SCHEDULING ALGORITHM FOR MISSION PLANNING
AND. LOGISTICS EVALUATION

SPICE SHUTTLE PAYLOAD INTEGRATION AND CARGO
EVALUATION

SRB SOLID ROCKET BOOSTER

STS SPACE TRANSPORTATION SYSTEM

WTR WESTERN TEST RANGE
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ERROR AND WARNING MESSAGES

The following error and/or warning messages are included in SPICE. The text
of the message, the subroutine where it occurs, and the circumstances re-
garding its occurrence are presented here.

ADDITM. DATA BASE FULL.
NO MORE DATA ITEMS CAN
BE ADDED.

3-65

MESSAGE SUBROUTIME CIRCUMSTANCES

. PFRARNING*** THIS DATA ADDBAS An attempt was made to
BASE ALREADY CONTAINS 10 add a baseline fo the
BASELINES. THIS IS THE data base when the data
MAXIMUM ALLOWED. base already contained

its maximum of ten base-
lines. One or more base-
lines must be deleted be-
fore any can be added.

2. ***ERROR IN ADDBAS. ADDBAS This error should not
BASELINE ID NOT ON FILE occur in normal operation
AND CAN NOT BE ADDED UN- It can only occur as a
LESS NBLK IS ZERO. result of a program

logic error.

. ***ERROR IN SUBROUTINE ADDCID Program logic error.
ADDCID. CARRIER SEQUENCE Carrier index is out
NUMBER TOO LARGE. of sequence.

. ***ERROR IN SUBROUTINE ADDFLT Program logic error.
ADDFLT. FLIGHT SEQUENCE Flight index is out of
NUMBER TOO LARGE. sequence.

. ***ERROR IN SUBROUTINE ADDITM The data dictionary con-

tains its Timit of 980
items. None can be added
until there are one or
more delected.



10.

11.

12.

. ***ERROR IN SUBROUTINE

ADDPID. PAYLOAD SEQUENCE
NUMBER TOO LARGE.

. YO (OR X0) IS WITHIN

THE ENVELOPE.

. ***NO DATA FOR THIS

CATERORY.

. REQUESTED CARRIER NOT

FOUND.

***ERROR***BASELINE ID
OF CURRENT AND PREVIOUS
FLIGHT DISAGREE. FLIGHT
AAAAAA BASELINE = AAAAAA
PREV FLT = AAAAAA BASE-
LINE AAAAAA.

***ERROR*** VEHICLE TYPE
OF CURRENT AND PREVIOUS

FLIGHT DISAGREE. FLIGHT

AAAAAA VEHICLE = AAAAAA

PREV FLT AAAAAA VEHICLE

AAAAAA.

INSUFFICIENT PREDEFINED

DATA TO EXECUTE THIS FLIGHT.

REQUIRED DATA CAN BE CAL-

CULATED IN THE C.G. PROCESSOR.

ADDPID

BALAST

BLDUPL,
CATLIS,
CATWGT

‘CARDAT

CARGO

CARGO

CARGO
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Program logic error.
Payload index is out of
sequence.

The user defined a c.g.
envelope for ballasting,
but the flight is already
within the envelope.

A baseline definition
category is not defined
correctly.

The user specified a
carrier identifier
which is not contained
in the data base.

The Flight Definition
Block of the current flit
contains a previous flight
number. However, the two
flights specify different
baselines, and are thus
incompatible.

The Flight Definition
Blocks of the current and
previous flights specify
different vehicles and
are thus incompatible.

User attempted to execute
Cargo Planning Data Pro-
cessor without first
running the C. G. Proces



13.

14.

15.

16.

17.

THE FLIGHT YOU REQUESTED
IS NOT ON THE DATA BASE.

BASELINE ID NOT FOUND.
THE SELECTED FLIGHT CAN

NOT BE PROCESSED.

PREVIOUS FLIGHT NUMBER
NOT FOUND.

SOME REQUIRED DATA FOR
THIS FLIGHT IS MISSING.
SHOULD I CONTINUE?

**FATAL ERROR - CLRSCN

**INTERNAL BUFFER OVERFLOW

MANY

CARGO,
CGPROC

CARGO

CGENVL

CLRSCN
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User requested a flight
number which is not on
the data base. Option
memu follows.

Flight Definition Block
specifies a baseline
identifier which is not

on the data hase. The

user must return to the
Data Base Management
Processor to define the base-
line or change the baseline
identifier called for 1in
the F1ight Definition
8lock.

Current flight's Flight
Definition Block calls for
a previous flight number
which is not on the data
base. Option menu follows.

User is attempting to plot
the C. G. envelope for a
flight which has not been
run through the C. G. and
Cargo Planning Data processors.

Program logic error. ASCII
buffer in screen erase
routine is in overflow
condition.



18.

19.

20.

2].

22.

23.

NO DATA EXISTS FOR THE
FOLLOWING CONDITIONS.
CREW = NN, DAYS = NN

STS DATA BASE ERROR (DAREAD)
DEVICE ERROR AND NO DATA CAN

BE READ FROM filename

*xk kx| JARNINGE****TH]S
ITEM NOT IN DATA DICTIONARY
item name.

STS DATA BASE ERROR
(DAWRIT) DEVICE ERROR
WHILE WRITING ON FILE NAME.

*xAWARNING*** QMAX IS

‘GREATER THAN MAX. ALLOWABLE

QMAX.

REQUESTED BASELINE ID NOT
NOT FOUND.

CREMAT

DAREAD,
ISRD

ERRDAT

DAWRIT,
ISOUT

DOLADJ,
MECO

EDBASE,
ITUSED
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A combination of crew size
and mission length was in-
put which is not covered

by the crew equipment matrix.
One of those factors must be
redefined or the matrix must
be expanded.

An attempt to read data from
an NTRAN file failed due to
a device error.

A request was made to retreive
the listed data item name from
the Data Dictionary, where it
was not found. Either an input
error has been made or the
item should be added to the
Data Dictionary. Check spelli

An attempt to write data onto
an NTRAN file failed due to a
device error.

The flight definition calls

for a maximum dynamic pressure
greater than the maximum allowed
for the month, launch site,

SRB combination. Program will
continue, but will use the
maximum allowable.

The user attempted to display/
edit a baseline which does
not exist.



24.

25.

26.

27.

28.

29.

STS WARNING (ENLARG)
FILENAME HAS BEEN- ENLARGED
FROM NNN TRKS TO NNN TRKS.

ERTRAN ERROR NO. NNN.

***ERROR IN SEQUENCE SELECTION

*x*x*FRONT OF CARGO BAY
REACHED. NO SOLUTION CAN
BE FOUND WITH THE PRESENT
SEQUENCE.

YOUR SELECTION -- AAAAAA --
IS ILLEGAL

REQUESTED BASELINE NOT
FOUND. DO YOU WISH TO
INPUT A NEW BASELINE ID?

ENLARG

ENLARG

FROBEL

FROBEL

GASANA

INPFLT
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An attempt was made to write
beyond the boundary of an
NTRAN file. The file has been
enlarged to accommodate the
request.

An attempt to enlarge an NTRAN
file failed with an "executive
request” error. Writing be-
yond the file boundary will
not be allowed.

User was requested to enter
a sequence of integers,
separated by commas. Al1 of
the request integers were
not included.

Program was unable to fit

the prescribed cargo into the
cargo bay. User must relax
clearances, change the payload
sequence, or redefine the
flight.

User made an input error
while selecting a beam-
mounted Get-away Special
Read the instructions and
example carefully, and try
again.

While defining a new flight,

the user input a non-existent
baseline identifier. In order

to continue with the flight,

the user must input the identifier
for an existing baseline,



30.

31.

32.

33.

34.

LONGERON ID NOT FOUND. DO INPPAB
YOU WISH TO INPUT NON-STANDARD
FITTING?

REQUIRED PAYLOAD NOT FOUND. LODCOM

(Payload name)

IS A PORT-SIDE ONLY FITTING  LONGER
ACCEPTABLE FOR {(payload name)
**kk*WARN ING-- I TERATION MAXALT
DID NOT CONVERGE
STS DATA BASE ERROR. OPENDB

UNABLE TO DETERMINE FILE
SIZE.
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A set of standard longeron
fittings is stored in the
(Figure 2-5). The
user input an identifier
not found in the table. This
is allowable, but he must
input weight and c.g. for
the fitting.

program

A payload was identified as
being on a flight, but the
payload is not on the data
base.

A possible solution to load-
ing the cargo bay has been
found, but it involves a
port-side-only fitting
location. If this is not
acceptable, the program will
continue searching for another
solution.

The OMS iteration process in
calculating maximum flight
altitude did not coverge after
one hundred times. Program
will continue as if it had
converged.

There is an error in the

EXEC 8 file specification.
Program will terminate. If
problem is of a temporary
nature, it will usally disappear
if the user signs off the syst
and logs on again. )



35. REQUESTED PAYLOAD NOT
FOUND. (PAYDAT)

36. PAYLOAD = (payload name)
NOT FOUND. ENTER NEW ID OR
C/R TO END FLIGHT PROCESSING.

37. CARRIER =(carrier identifier)

PAYDAT

PLLIST,
PLWCGS,
PLWGTS

PLLIST,

NOT FOUND. ENTER NEW ID OR C/R

TO END FLIGHT PROCESSING.

38. (flight number)
INSUFFICIENT DATA

39. ***ERROR-- PAYLOAD
CROSSES AFT BULKHEAD.

40, ***ERROR IN RETBAS. NBLK IS
GREATER THAN NUMBER OF WORDS
IN B.D.B.

PLOPP

PRESET

RETBAS
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User attempted to display/
modify a payload which does
not exist. Check spelling.

Flight Definition Block calls
for a payload which does not
exist. User must enter identi-
fier of an existing payload

or return to Data Base Manace-
ment and define the missing
payload.

Payload Data Block calls for

a carrier which does not

exist. User must enter identi-
fier of an existing carrier

or return to Data Base Manage-
ment and define the missing

carrier.

This message is printed in

the Payload of Opportunity
report when the requested
flight has not been executed
in the C.G. and Cargo Planning
Data processors.

A cargo element with a prede-
fined location in the cargo
bay has been misdefined. A
solution will not be possible
until the cargo element is
defined correctly.

Program logic error. An
attempt has been made to
retrieve more words from a
Baseline Definition Block
than it contains.



41.

42.

43.

44,

" 45.

46.

47.

48.

filename IS NOT
AVAILABLE AT THIS TIME.

ATTENTION! IT IS TIME TO
TAKE OUT THE GARBAGE.

**HARNING*** INCOMPATIBLE
PARKING ORBITS

TOTAL LENGTH LIMIT EXCEEDED
FOR THIS FLIGHT.

TOTAL WEIGHT LIMIT EXCEEDED.

WE CAN'T LIFT THIS ONE!

*%*] CAN NOT FIND THE
VEHICLE YOU REQUESTED.

FILE IS WRITE-PROTECTED. UP-
DATE REQUEST REJECTED.

ILLEGAL REPLY

SPICE

SPICE

TESTFL

TESTFL

TESTFL

VBLDUP

WRCHEK

YESNO
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M unacceptable data base name
was input. The file is in use
by another user; does not
exist; or has been disabled.
Program will terminate.

The data base needs to be
compressed.

A payload on the flight calls
for a parking orbit which

is different. than the flight
altitude.

The total length of the cargo
elements on the flight exceeds
the cargo bay length.

The total weight of the cargo . . *

elements on the flight exceeds
sixty-five thousand pounds.

In the Vehicle Buildup sub-
processor, the user input a
vehicle identifier which does
not correspond to a baseline
identifier.

An attempt was made to update
a write-protected data base.
The update request is ignored.

A question was answered with
a response other than Y or N.



